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INDIVIDUAL WELL REPORT
FROM THE PROGRAM ON

CHARACTERIZATION AND ANALYSIS OF
DEVONIAN SHALES AS RELATED TO
RELEASE OF GASEOUS HYDROCARBONS
WELL C-336 MARTIN COUNTY, KENTUCKY
by

R. S. Kalyoncu, J. P. Boyer, and M. J. Sayder

INTRODUCTION AND SUMMARY

Partial data on the characterization of C-336 (Martin County,
Kentucky) shales were reported in the Sixth Quarterly Technical Progress
Report, January through March 1978. Total characterization data and
interpretation are presented in this Individual Well Report on shales
from Well C-336 (Ky #3).

B Coring of C-336 well was accomplished in November 1976.
Samples were obtained at depths from 2479 to 3371 feet. 119 samples were
collected for Battelle and 90 for other DOE coutractors.

Shales from Well C-336 exhibit relatively high hydrocarbon
gas contents. Oxygen to nitrogen ratios in the gas analysis continue to
be very low, leading to various possibilities mentioned in previous
reports.

Wide range in carbon contents characterizes the chemical
composition of the organics in these shales. Positive relationships
exist between the hydrocarbon gas contents and chemical data (carbon and
hydrogen). Relationships between the physical data and gas contents are
not as distinct, though, an inverse relationship does exist between the

bulk density and hydrocarbon gas contents.



OBJECTIVE AND SCOPE

The objective of this program is to determine the relationships
between shale characteristic, hydrocarbon gas content, and well location
to provide a sound basis for defining the productive capacity of the
Eastern Devonian Shale deposits and for guiding research, development, and
demonstration projects to enhance the recovery of natural gas from the
shale deposits. The program includes a number of elemental tasks as a
part of the Resource Inventory and Shale Characterization subprojects of
DOE's Eastern Gas Shales Project and is designed to provide a wide variety
of support data for that project.

A large number of core samples of gas bearing Eastern Devonian
Shale will have been examined by the end of the program. After the
characterization data for individual wells have been compiled, attempts
will be made to establish the interrelatiomships between the shale
characteristics, the hydrocarbon gas content, and well locations from
which the samples were obtained, employing the Automatic Interaction
Detection (AID) Analysis.

The following tasks comprise the total efforts in this research

program:

Task Descriptive Title
1 Coring Sampling
2 Gas Content and Gas Release Kinetics
3 Chemical Characterization of Shale
4 Physical Characterization of Shale
5 Lithology of Shale
6 Data Interpretation and Correlation



A. ANALYSIS AND DISCUSSION OF THE CHARACTERIZATION DATA

Detailed descriptions of the experimental procedures employed
in the execution of the elemental tasks described were reported in the
Appendix of the Fifth Quarterly Technical Progress Report (OR0-5205-5)
submitted to U.S./DOE in January 1978. '

Task 1. Core Sampling

The coring of the C-336 Well (Martin County, Kentucky; API Well
Code No. 31020) was completed in November 1976. The coring was begun at
2479 feet and stopped at 3371 feet, requiring 18 barrels to complete.
119 samples were collected for Battelle and 90 samples for other DOE
contractors. Additional pertinent well information and field sampling

data are provided in Tables 1 and 2.

Task 2. Gas Contents and Release Rates

The initial gas release data for Well C-336 are summarized in
Table 3. The data include total hydrocarbon gases, nitrogen, oxygen, and
carbon dioxide, all of which accumulate in the free space inside sealed
canisters. Upon sealing the canisters in the field, the canisters are
transported to the laboratory and stored for at least three weeks prior
to "free'" gas analysis.

A significant feature of the gas analysis results is the very
low oxygen to nitrogen ratios, as has been the case with samples from all
the wells thus far studied. Speculative explanations for this observation
were presented in the individual well report on C-l1 shales.* Further
research in the laboratory would shed further light as to what processes

are taking place which result in oxygen difficiency in the system.

* R.S. Kalyoncu, et al., Individual Well Report from the Program on
Characterization and Analysis of Devonian Shales as Related to Release
of Gaseous Hydrocarbons, Well C-1, published March 22, 1979.



Statistical parameters on the gas analysis are presented in
Table 4. Total hydrocarbons average 16.57 percent by volume of total gases,
methane being the major hydrocarbon gas with an average volume percent of
10.23. Average volume of hydrocarbon gas is 0.38 cubic foot of gas per
cubic foot of shale.

Natural gas contents of shales vary randomly with depth as
illustrated in Figure 2, though it may be possible to observe two zones;
one where the hydrocarbon gas contents somewhat decrease with depth
(between 2424 and 2824 feet) and one where the hydrocarbon gases increase

with increasing depth (2824 and 3424 feet).

Task 3. Chemical Characterization Data

Chemical analysis data (carbon, hydrogen, and nitrogen) are
summarized in Table 5. The carbon values range from 0.5 to 7.6 percent
with hydrogen values ranging between 0.4 and 1.0 percent by weight of
total solids. Total carbon values are plotted as a function of depth in
Figure 3. No distinct pattern exists between carbon contents and depth,
though bands of increasing carbon contents with depth are noticeable at
three distinct intervals of depth, namely, 2425 - 2724 feet, 2824 -

3034 feet, and 3124 - 3424 feet. Figure 4 illustrates the hydrogen
content of the shales as a function of depth. Three distinct bands of
constant hydrogen contents with depth are apparent at values 0.50, 0.7,
and 0.8 percent hydrogen. H/C atomic ratios, as presented in Figure 5,
exhibit a wider scatter than either carbon or hydrogen values. However,
a pattern resembling more closely the carbon profile is apparent from
Figure 5.

Figure 6 illustrates the relationship between natural gas and
carbon contents. A steady increase in natural gas contents with increasing
carbon content is quite apparent. Three to four bands of constant
hydrogen content are seen with varying natural gas contents, as shown in

Figure 7.



Task 4. Summary of Physical Characterization Data

Partial physical characterization data are summarized in
Table 6. Among the data obtained are densities, porosity, surface area
and permeability. The statistical parameters on the physical data presented
in Table 6 are given in Table 7. Bulk density values range from 2.64 to
2.68 with a mean value of 2.66. Porosities (calculated from the demnsity
data) vary between 2.43 and 3.29 percent with a mean value of 2.86 percent.
Surface areas range from 2.25 to 2.83 having a mean value of 2.54 mz/g.

A slight increase in the natural gas contents with decreasing
bulk density values is somewhat apparent from Figure 8. Such relationship
is much more pronounced between the bulk density and carbon values as
illustrated in Figure 9. Hydrogen contents also show an increase with
decreasing bulk density values. This is shown in Figure 10.

Figure 11 illustrates the porosity profile (calculated from the
density data) of C-336 shales with depth. Increase in porosity values
with depth is apparent throughout several depth intervals from the
Figure. Natural gas contents show slight decrease with increasing porosities
for the C-336 shales. This relationship is shown in Figure 12. Similar
relationship between the porosity and carbon contents is apparent from
Figure 13. Hydrogen contents, illustrated in Figure 14, also fit the
similar pattern of natural gas and carbon profiles with increasing
porosities associated with decreasing hydrogen contents.

The apparent observations in Figure 12 through 14 can somewhat
be termed anomolous, as, for example, one could possibly expect high
porosity values Eo be associated with high hydrocarbon gas contents. On
the other hand, low hydrocarbon gas contents with increasing porosity
values could be explained by the possibility that the hydrocarbon gases
might more easily escape the more porous shale structure prior to sealing
the canisters. This point once again illustrates the importance of making
additional gas flow measurements at the well site to complement the

laboratory gas analysis data on the sealed shale samples.



The porosity values calculated from the density data are
presented in Table 8. Table 9 summarizes the mercury intrusion porosity

values for C-336 shales.

Task 5. Shale Lithology

Lithology of the shales was studied using SEM/EDAX and the
petrographic microscope as in the past with other shale samples. Table 10
sumnarizes the elemental analyses of seven C-336 shale samples as
determined by Energy Dispersive X-ray Analysis (EDAX).

Figures 15 through 21 are SEM micrographs of seven C-336 shale
samples. Five of the seven samples were relatively high in illite content,
the other two containing relatively very high or very low amounts.

Analyses supported this microscopic observation to the extent that the K
contents of the samples containing the illite in the extremes were also

the highest and lowest. Microscopically, the quartz content of all but

two of the samples was judged to be medium. Two of the samples appeared

to have a very low quartz content, these same two having a high illite
content as noted both by microscopic observation and a high K and
relatively low Si content by analysis. The sample appearing to have the
lowest illite content contained the highest amount of Si by analysis. It
did not appear, microscopically, to have a high quartz content, but it

was heavily stained, which may have interfered with the quartz identification.
Pyrite content of the samples was variable, ranging from scarce to

abundant. Microscopic observation showed an absence or very little
occurrence of carbonate minerals. This was generally supported by analysis.
One sample, however, contained a significant amount of Ca,_which was not

accounted for in the powder sample examined microscopically.

Task 6. Data Correlation Analysis

Analysis of the laboratory generated physical property, and gas
data and the wire logwell data has been carried out using the Automatic

Interaction Detection (A.I.D.) technique. Results similar to those of



previous studies were found in this work, as we have again seen some good
correlations between physical data (density and porosity) and hydrocarbon
gas contents.

Figure 22 shows how the hydrocarbon gas contents are split when
the potential splitting variables include all of the laboratory data and
well log data. The first split is based on the bulk density and the
split is normal, that is, low density is associated with high gas. The
second split, based on gamma ray, lends further support to the value of
this tool to identify regioms of high gas. Based on our previous
observations, however, the predictive quality of the gamma radiation to
gas content is tied to the maturity of the organic material in the shale.
The fourth split, made on closed porosity, is interesting in that the
split is opposite of what might be expected. That is, low closed porosity
is associated with higher gas. The explanation for this is not clear, but
may be tied to the fact that the total porosity of these specimens does
not show a great deal of variation, but the ratio of open to closed
porosity changes. Therefore the split on closed porosity may indicate
an increase in open porosity.

Figure 23 summarizes the results of comparing the hydrocarbon
gas contents to the well log data. The most important observation here
1s that there is a correlation between exposure time or on-surface time
(the time between the core leaving the well and being sealed in canisters)
and gas content. The specimens with the shorter exposure time display
the most gas. This points out the greatest liability of these analyses,
that is, care should be taken in treating these gas contents as absolute,
as they have undoubtedly lost gas prior to sealing. Furthermore, since
the gas values show a dependence on porosity, it is not reasonable to
assume all of the specimens lose an equal portion of gas even when the
exposure time is the same.

Figures 24 and 25 show the results of our examination of open
porosity. These analyses are particularly encouraging in that they show
a very good correlation between Schlumberger's resistivity data and
porosity. The correlation'ié that low resistivity is associated with
high porosity. The same type of correlation is seen with the low porosity

group in Figure 25 where high conductivity is associated with high porosity.
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In figure 24 there is an apparent anomoly when two groups are
split on the basis of density with higher densities being associated with
higher open porosity. These splits are not particularly productive in
that they do not markedly increase overall predictability. The explana-
tion for this behavior is not clear. The probable explanation, however,
is that this is a mathematical anomoly arising from the manner of
calculating porosity based on density measurements. It may also be that

as the shale is densified it is the closed porosity that is reduced.
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TABLE 9.

MERCURY INTRUSION POROSITIES FOR WELL C-336

28

o

— T LDl

SEQUENCE SAMPLE POROSITY,
NUMBER ID %

1 2434 4.10
2 2444 6.40
3 2454 3.71
4 2454.2 2.12
5 2463 4.24
6 2474 3.44
7 2494 4.24
8 2504 3.71
9 2514 6.10
10 2514.2 4.50
11 2524 4.10
12 2534 4.10
13 2545 8.10
14 2555 4.24
15 2565 5.30
16 2565.2 5.30
17 2575 4.50
18 2586 9.54
19 2588 5.10
20 2595 3.71
21 2607 4.10
22 2617 5.10
23 2617.2 3.44
24 2637 3.44
25 2646 5.03
26 2656 5.30
27 2666 5.03
28 2666.2 1.10
29 2676 3.01
30 2686.A 4,10
31 2686.B 2.65
32 2696 5.10
33 2705 5.10
34 2715 5.03
35 2725 10.10
36 2725.2 6.10
37 2735 5.10
38 2745 3.01
39 2755 4.10
40 2763 5.03
41 2773 4.50
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TABLE 9. (Continued)

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

2784.2
2793
2802
2814
2822
2830
2842
2842.Z
2852
2862
2872
2881
2891
2901
2901.7
2911
2921
2931
2940
2950
2960.2
2970
2980
2990
2999
3009
3019
3019.2
3029
3038
3049
3054
3069
3069.2
3079
3089
3099
3107
3117
3127
3137

3.20
4.10
8.21
4.10
2.65
9.01
4.10
5.03
3.44
6.41
5.61
9.80
4.50
5.03
5.10
4.50
4.19
4.24
5.30
4.10
3.20
4.24
5.83
5.03
3.44
4.10
3.71
4.50
6.62
4.50
7.71
4.24
3.71
3.20
5.10
4.10
5.10
4.10
4.10
4.10
7.42
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TABLE 9. (Continued)

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
108
109
110
111
112
113
114
115
116
117
118
119

3137.2
3146
3157
3166
3176
3186
3186.2
3196.A
3196.B8
3206
3216
3224
3234
3244
3244.2
3254
3264
3274
3284
3294
3304
3304.2
3315
3325
3335
3345
3345.2
3355
3365
3375
3384
3394
3404
3404.2Z

WSS UYSUVULLULLLLOWVLLO OGO WLWLLITUTULET LWL WML WLIO NN

.80
.10
.41
.15
.91
.10
.71
.30
.41
.10
.20
.10
.61
.61
.15
.10
.01
41
.62
.80
.83
.01
.83
.10
.61
.31
.42
.03
.24
24
.65
.10
.01
.15
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SAMPLE ON SURFACE TIME, HOURS
WeL L C=-336
FIGURE 1. ON-SURFACE TIME FOR WELL C-336




F

-

DEP1IH

33

2424 . F
+
+ +
+
+
M +
252‘4,t* + 7
+
b
0* +
+
t +
2624 .1
4
+
+ +
+
+ +
%
2724 . |4+
+
+*
%
+
. ++
+
2824 . |3
¥ .
+
+
-+ * +
* %
2924 . L .,
. +
+ o+
+
+
. +
+
302“."4. +
+*
- +
+ +
+
-+
. +
3124 .+
+
+
+ ++ +
sz24. fF, 7 *
+
L d
}
3324, F +
+
+
+
. +
> + *
3424 . e
0. 25 . 50. 75. 100,
NATURAL GRS CONTENT, VOL PCT
WELL (C336
FIGURE 2. HYDROCARBON GAS VERSUS DEPTH FOR WELL C-336



~ny
£
~N
+

2524,

2624

2724,

2824,

Jirzs.

j3zH.

Jars.

34

+
++
+
+*
+
+
+ +
- +
+
+*
-*-
+ +
+
-
.
+
+ +
+*
+
+
+ +
+
4+ +
+
-
.
+ +
+
.
e
>
+
+ +
-
+
+
-+
+
+ +
+
+
+
-
+
- +
+
+
-+
-
+
+ o+
+
+
+
+
+
+ +
+
+
- -+
+ +
+
+
+
+
.
.
+
+ +
++
+
+
+
>
+
+*
+*
+
.
+
+
+
+*
+ +
0 , ..5.0 10.0 15 .
CARBOUN
We L L €336
FIGURE 3. CARBON VERSUS DEPTH FOR WELL C-336




35

2424 F
+ 3
?
+
+
2524 .} O
+
+
+
+ +
+*
+ . +
+*
2624 . F o
+
+
->
+
:
:
2724 . E +
-
1
-
+*
+
>
2824 . F 3
+ +
+
+
— N Rd
b +
+ * .
“2924 . F +
xz +
- +*
Qa M +
5] + +
(= . *
302“." - * * +
. :
+ +
+
b
.
3124 . F M
+*
+*
+ +
-
rY
3224 . F .o,
-
>
+
3324, +
+
+
+
+ +
+ + +
3424, :
0.0 .5 1.0 1.5
HYORGGEN
WELL C336

FIGURE 4. HYDROGEN VERSUS DEPTH FOR WELL C-336



F1

-

DEPIH

C M D . sk

36
2424
+
L d
+
-+
+
+
2524 .} ° * .
* +
+
+
+ +
. M
-
2624 . F * +
+
. +
+ +
+
+-
-+-
+
2724 . A
+
-+
g
+
+ +
. +
2824 .} * + .
+ +
+
+
+
+
+
N + +
2924 . F +
+ +
+
*
-+
. +
+
+
3024. F ++ .
'S
*s
-
-+
+
-
+>
3124 F *
'S
. +
+ +
3224 F : ¥
-
+
+
3324 ¢ +
+
+*
+
+
+*
+ + *
3424, ‘ ‘ : -
0.0 5.0° 106.0 15.0 20.0 25.0
HM,C ATQOMIC RATIQ
WELL (C336
FIGURE 5. H/C ATOMIC RATIO VERSUS DEPTH FOR WELL C-336



CARBON

Open File No. Y4
37
0
s |-
0_
+ +
5__ +
+ * ' +
+
+ *
* . + +
+ +
(3r + L, 0+
* +
* + +
+
:+¢+ te. + +
+
.
+ +» +
5-—#’0 . + . *
-»” * + * +
+
4+
LT
. + o+
+
S AP
-+
ROR . .
0. 25" 50, 15 . 100.
NATURAL GAS CUNTENT, VvOL PCT
) WELL C336
FIGURE 6. NATURAL GAS VERSUS CARBON FOR WELL C-336



HYDROGEN

38

LY
.2 F
+
Ct+ +
+ e + 4+ + + o+
ST' + + 4+ +
-~

e 44+ ++ + o+ + +
R 2 R R R R S + +

r“““‘*“‘ + 4+ 4+

,HL& +

WELL €336

2 b +
5
. G boen—e ' ‘ .
0. 25, 50. 15. 100 .
NATURAL GAS CUNTENT, VOL PCT

FIGURE 7. NATURAL GAS VERSUS HYDROGEN FOR WELL C-336



Cpen File No. 192

39
100 .
$0. F
8C. F
70. F +
=)
a
-+
i
S 60}
+ +
=z +
-
—
2z 50.F .
=) +
]
+
) -t
< +
< + + +
4o .} .
- +
<
3
3 ++ ’*
a +
30. ¢+ +
= §4' -
+
+
-
20.F +
* .
+4’+
+*4’i+
10. +* ot
+ + e
+ R W
+ +
A ‘:*
- +
0 ‘: M e
1.9 r2.4 2.9 3.4
BuLXx DENSITY, G,CC
WELL C336

FIGURE 8. HYDROCARBON GAS VERSUS BULK DENSITY FOR WELL C-336



40

15

10

CARBON

€336

WELL

s
+ s
+
+ ++Hw + 4+
P
RN
#++
+ +ﬁ+
++ .
te
J%ﬁ#
A.Pf.’* b
~ [Ta)
~ o~
3379 "ALISNIQ ¥n4d

CARBON VERSUS BULK DENSITY FOR WELL C-336

FIGURE 9.



41

3.5
+
3.3F
3.1
2.9¢ - -
(4]
(5]
-
+

- + + * +
> *
2 ¥ + 3

+
5 f + 3 %

+ § 3 .
= +
el * + +
22.5¢% + 3 1
@ I .
2.3r
2.1F
1.9 A .

0.0 5 1.0 1.5

HYOROGEN

WELL C336
FIGURE 10. HYDROGEN VERSUS BULK DENSITY FOR WELL C-336




FT

DEPTH,

42

-
+ +
-+
+*
-
2504 . F s,
+
+
-
+ ++
Y
L
2604 +
+ +
+
+
.
Iy
2704 . F %
>
+
+
-
+
+*
Y
2804 . F .
Y
+¢ +*
* +
2904 . F L+ +
+~
. +
-
+
+
+
3004 . F *
+ +
.
++*
+ o+
.
3104.F %
+
+~
+* -
+*
+*
-
* +
3204 . F ot
+ +
+
+ +
+
-+~
+
* +
3304. F W +
+*
-+
+
+
- +
>
3404 - ‘ . :
0.0 2.5 5.0 7.5 10.
POROSITY, PCT
WELL C-336
FIGURE 11. POROSITY VERSUS DEPTH FOR WELL C-336




S1l.e N0, L9z
43
100.
90 . F
80.F
70. [
o
a
-
2 60}
-
=z .
bd
2 50.F .
(=] +
<
+
" -
< +
[€.] +
40. k"
- +
< 4
x
= +
PR [
30.}F +
=z *F +
rY
+
}
+ e
20 . b+
+ +
2 +
?¢¢¢**’ +
10. E &
PP
hAadt Y 4
r¢’+
SRS +
n -
0 'F—‘-—h—”":*. :*:’ hd) i L
0.0 5.0 10.0 15.0 [¢] 25 .0
POROSITY, PERCENT
WELL
FIGURE 12. POROSITY VERSUS NATURAL GAS FOR WELL C-336



CARBON

15.

12.

10.

b I

FIGURE 13.

10.0 15.0 20.0 25 .
POROSITY, PERCENT

WELL (336

POROSITY VERSUS CARBON FOR WELL C-336




HYDROGEN

45

b L I —

FIGURE 14.

L0 10.0 15.0 20.0 25 .

POROSITY, PERCENT
WELL C336

POROSITY VERSUS HYDROGEN FOR WELL C-336




4o

700

FIGURLE 1C5.
SEM MICROGRAPH OF SAMPLE C-336-3842



700 X

FIGURE 1¢.
SEM MICROGRAPH OF SAMPLE C-336-3315



FIGURE 17.
SEM MICROGRAPH OF SAMPLE C-336-3186



700 X

F1GURE 16.
SEM MICROGRAPH OF SAMPLE (-336-2990C



700 X

FIGURE 1¢.
SEM MICROGRAPH OF SAMPLE C-336-276"

"
-



700 X

FLIGURE 20.

SEM MICROGRAPH O

336-2646

¥ SAMPLE C-



PRSI

[

-

GURE

F1
SEM MICROGRAPH OF SAMPLE C-336-2524



Vivad D01 TTAM ANV A4OLVHONVT SASYIA SVO NOHAVIOUAAH 9CEC-D “7¢ HuNO1d

lscbe 7' ¢ - >
o1 _ -0 0°%
6 ¢l L 9 911 7°8
-0 8°6 i
| ] o € -
{ 01 9-21 T°'v1
mmmw 6° 91 VS ARALL - 6751
6161 _ . r L i i
8 1 1 6 58 !
7G-9t 67 V¢ ev-L €°%¢
-
4 It rAA ¢.|g
D1-0 8°6¢
%=0 1°¢F ! : -
- £ rA
SANTIVA NVHN 1t 8
ATAVINVA 4N0¥9
UZHH..H Hv—adw
1Z1S “ON £9-9% 6" %Y ,
dNo¥o 4noun ||
. 8 q
4000
. —
QANIV1dXA
%eL| %89| %9 %LS| %1S 20%| ALLI'TIEVIUVA
0’1091 XJ11503041 AL150%04d | NOSUVD] AVd ALISNAQ| A TavVIdvVA
90'1 aaso1o V1040, VWHVD ¥inga|oN1LI11dS

—]

NOI¥ALIYD FHL JO0 NVIKW




Open File No. 192

VIVd 907 TTIM SASHIA SVO NORUVIOUdAH 9¢€-D

AR UL

65-81 €'Y -
LEOTS 0°Yy
H 6¢ 11 -
[ L1 6c /vy <28 A B A
617~ [T £-0 €76
ic-%  6°8 . ]
91-% 611 A 6 Vi 9 1 _
4 .
8y 6°€CI 1 b Z
61/ST 171 A 0z 01 0791
¢ 971 - - i |
6€-67 8°81 Y-t 9 61 c8 1
u 8S-47 9°T1C ]
9 ST €1 TSEE——
z sil )
- Z9-€G v L2 9-9¢ £'(T
GT/0T 8°82 ]
- - g 3 L £ € ~
0%-9¢€ 6°9¢
SANTVA Nva 8 (4! -
19V IYVA dnousy
INTLLT'LAS GZ2-0 0°GY
a
HZ1S "ON B 7
lINO¥D anoy ]
400D
AANTIV1dXd
ALy _AEY N_m,fagf,‘ %99; %E9 %€ 5§ %S Y| %Z0€ ALI'TIGVIUVA
Ho100! HILd3a" ALIS0d0d RILIATLONANOD! U0'100" niaaal AHAIL AL1SO¥0d WI19VIdNVA
AUNS0dXd ONILLI'IAS —

01

0¢

ot

oYy

0s

09

NOI¥ELI¥YD FHL 40 NVIEK



Open File No. 192

VIVa 9071 TIdM ANV A¥OLVIOHVT SNSYIA ALISOU0d NiAd0 9€¢-0 “%¢ MINHIA

LN2dvVddv LNAUVddY

-
ST-0  9°Y
] £9-0T 0°Y
oy - ] 1
€9-9T 0" 11 15 9 f{co—t < o1
-t
I ]
11 €L ¢ 161
. -
<8 1
6-T O°1
| -z
& Y
~log
ST-01 8- L€
2 9 i .
SHITTVA NVHH] 0 6° 7Y ;
T19VIAVA dnoun
ONLLLTIS $2-07 9°9% A z
y L
qZ1S ‘ON —og
f&:OzO dnoyud
AG00 QINIV'IdXd
) %L8 | %8 | %8, %79 ALTTTSVIUVA
ALISNHG | ALISNaaG ! NOGAVO | ALIATISISAd I IAvVIgvVA

V101 ONILLITAS 109

NOIY¥ELI¥O FHI 40 NVIW



e

1€ \O.

I

Open

56

SHIVIVA
FHIVIYVA
IONLLLI'TAS

AZ1S
NN

VIVA 9071 T1dM SNSUAA ALISO¥Od NAdO 9€€-D °Sz HUNOTA .
T AL
e-oz 06 wwmwm~ '8
61 6llbv-6 9 ot][T NE9-T S ot
: -
8 Y grer o e : (
’ lleg L L ¢ 1761
- 4
19-v¢ z- 81} |k
p1 8 8 1
1 11 o T4
wmm 0 vz
b r
[ y
e
NV
J00¥9
b a.Nq_ .
“ON
JNouo dal ¢
Ja00 1
aaNgviaxa P
%98, %98 | 218 L | %79 ALITIAVIAVA
KiTER1 d0'100 9H~>HHOSQZOU« ANO10J RLIATISISHE «.—<~m<um<>
AUNSO X ONILL114dS
9

NOTYZILIYD FHI J0 NVIH





